Hypothesis: External palpable landmarks can be used to identify the facial nerve trunk quickly and safely.
R E A S O N A B L E S P E E D A N D
safety in identifying and preserving important anatomical structures are of vital importance for successful surgery in all specialties. In some circumstances, such as thyroidectomy or parotidectomy, the final success of the operation depends to a vast extent on the safe handling of the recurrent laryngeal or facial nerves.
In the absence of preoperative methods allowing the precise location of relevant anatomical structures, surgeons require a system of references that enable them to predict with safe margins the location of the anatomical structure to be preserved. This system of references can only be based on anatomical landmarks. 1 Topographical alterations caused by the underlying surgical disease or related to the normal variations among individuals may result in major changes of the normal anatomy of the key structures to be dissected. For this reason, the anatomical landmarks guiding the surgeon throughout any intervention must meet the following characteristics: (1) easy to identify, (2) keep their position throughout the whole procedure, (3) be easily palpable independent of the position of the patient, and (4) allow the speedy and safe identification of the anatomical structure to be preserved.
The identification of the facial nerve in the parotid region-be it during parotidectomy or for repair of facial trauma-is a paradigmatic procedure. Both the main trunk and peripheral branches must be identified and preserved to prevent permanent aesthetic sequelae and medico-legal actions related to facial paralysis.
Several methods have been devised for the identification of the facial nerve trunk during parotidectomy, [2] [3] [4] even to predict the disposition of its branches preoperatively. [5] [6] [7] are the retromandibular vein, 8 the tympanomastoid fissure, 9-11 the tragal pointer, 9 and the styloid process of the temporal bone. 12 The most used anatomical landmark is the tympanomastoid fissure since it has shown its efficacy as a reference in comparison with other techniques allowing the identification of the facial nerve with a precision within the 3-mm range.
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The present study set out to investigate the ease and accuracy of facial nerve identification using the center of the triangle formed by the temporomandibular joint, the mastoid process, and the angle of the mandible as the anatomical landmark ( Figure) . These reference points were chosen because they meet the 3 aforementioned requisites.
METHODS
A total of 40 human cadaver heads either fresh (n=15) or preserved in formaldehyde (n=25) were dissected (17 male and 23 female with a mean age of 80 years). Heads were sectioned sagittally and dissected by 2 investigators, a surgeon with experience in the parotid region (J.A.P.; n=39) and a medical student with experience in anatomical dissection and basic anatomical knowledge of the facial nerve anatomy (A.M.; n=40). A total of 79 dissections were performed. One specimen could not be used because of previous mandibular resection and radiotherapy because of an oral cancer.
The approach to the trunk of the facial nerve involves 3 steps. First, the 3 anatomical landmarks were identified by palpation and marked with color needles. The first point was at the center of the temporomandibular joint. From that point, a line was traced crossing the center of the external acoustic meatus until it reached the posterior border of the mastoid process where the second point was marked. The third landmark was placed at the vertex of the mandible angle ( Figure) and the reference triangle was delineated.
The second step involved marking the predicted position of the facial nerve at the center of the reference triangle with a perpendicularly inserted hypodermic needle (0.8ϫ40 mm; Microlance 3; Becton Dickinson, Madrid, Spain). All references were chosen by means of palpation and not by objective measurements. Finally, the third step was to make a longitudinal incision of 3 cm at the guiding needle position without removing it. The dorsal border of the parotid gland was retracted anteriorly or the dissection progressed across the gland whenever necessary, with blunt dissection using a Reynolds-type scissors (model 08.325.15; Dimeda, Rhineland, Germany) following the needle until the trunk of the facial nerve was located. Once identified, the facial nerve was dissected until its trunk and its major 2 branches were individualized. At this point, the distance between the theoretical and the actual position of the facial nerve trunk was registered.
Measurements were made at the end of the procedure by each prosector using a caliper. Calculation of the reference triangle area was done on a computer using the Heron formula, which uses the length of each side of the triangle.
The whole dissection process, from the skin incision until the identification of the trunk and the 2 divisions of the facial nerve, was monitored with a chronometer by an independent observer.
At the end of the procedure, the correct location of the nerve was double-checked by enlarging the incision to confirm the position of the nerve and the integrity of its branches.
Results were statistically analyzed with the Statview 4 package (SAS Institute Inc, Cary, NC). The unpaired, 2-tailed t test was used to compare quantitative variables with normal distribution between the 2 prosectors. Statistical significance was established at PϽ.05.
RESULTS
The 79 facial nerves were uneventfully dissected and preserved. Neither the major trunk nor its division were damaged during the procedure. The results of the measurements are presented in Table 1 . Both prosectors safely identified the facial nerve in fewer than 3 minutes with no significant differences in the duration of the procedure between the 2. Neither were there major differences in the distance between the predicted and the actual localization site. The dimensions (side length and area) of the reference triangle drawn by the 2 prosectors were similar with only the anterior side showing some (4 mm) difference.
There were no significant differences in the time to identify the nerve nor in the distance between the theoretical and actual nerve localization between male and female specimens. As expected, the dimensions (sides and area) of the reference triangle were higher in male specimens ( Table 2) .
COMMENT
The anatomical triangle proposed in this study is a modification of that described in textbooks of surgical anatomy. 1, 13, 14 There are no references, however, about the usefulness and effect of the use of these landmarks in current surgical practice. In our opinion, the adoption of this type of anatomical orientation could make surgery around the parotid region safer and quicker.
Our approach offers substantial advantages when compared with other methods. It predicts nerve position accurately; the 3 anatomical landmarks are easy to identify by palpation at all times during surgery and are not distorted by the underlying pathologic features. Surgeons with different skill levels, as shown by our data, can reproduce the technique easily, and the final result seems not to be influenced by the expected normal anatomical variations.
There are few studies demonstrating the efficacy of specific dissecting techniques to locate the facial nerve. The most complete study, by de Ru et al, 11 investigated the distance of 30 facial nerve trunks to single anatomical landmarks. The anatomical reference with the best yield (range, 3 mm) was the tympanomastoid fissure. This study, however, did not report the dissection time, and the best anatomical reference was determined on the basis of measurements made at the end of the dissection and a subjective assessment score based on the opinion of 2 experienced surgeons. The present study improves the accuracy reported by de Ru et al 11 and permits the identification of the facial nerve in fewer than 3 minutes. So far, none of the studies has reported time to nerve identification as a parameter to determine the adequacy of the dissection technique. The tragal pointer is often used as a reference, although there is no empirical evidence to suggest that it is better than other approaches. 11 Learning to use this landmark requires more surgical expertise and does not predict more accurately the position of the facial nerve trunk than other methods reported.
The main innovation of our approach lies in the ease with which the anatomical landmarks are located. This allows even a nonexperienced prosector to locate the facial trunk with relative ease. This is important in circumstances in which facial nerve identification becomes difficult because of bleeding.
In conclusion, the anatomical landmarks put forward in our study make facial dissection safe and speedy mostly because they can be palpated at all times during the procedure. This technique can be easily applied to all surgical procedures in or around the parotid region. 
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